Endothelial progenitor cells may inhibit apoptosis of pulmonary microvascular endothelial cells: new insights into cell therapy for pulmonary arterial hypertension.
Endothelial apoptosis underlies the pathophysiology of pulmonary arterial hypertension (PAH). Some factors/cytokines released by endothelial progenitor cells (EPC) have been revealed as potent inhibitors of apoptosis. The aim of this study was to investigate the effects of EPC on pulmonary microvascular endothelial cell (PMVEC) survival with the PAH condition. PMVEC apoptosis was induced by high shear stress (HSS) with serum starvation or pro-inflammatory factors in an artificial capillary system. EPC were delivered into monocrotaline-induced PAH nude rats. PMVEC apoptosis under HSS and serum starvation conditions was significantly inhibited by EPC conditioned medium (CM). It was attenuated by vascular endothelial growth factor (VEGF)-A or -B blocking. EPC CM promoted PMVEC proliferation, which was weakened by VEGF-A or interleukin (IL)-8 blocking. The EPC CM caused less apoptosis of PMVEC induced by HSS plus pro-inflammatory factors. The anti-apoptotic effect of EPC CM was attenuated by blockade of either vascular endothelial growth factor receptor (VEGFR)-1 or -2. However, the pro-proliferating effect appeared to be weakened only by VEGFR-2 blocking. Both Erk1/2 and Akt phosphorylation were enhanced by EPC CM. VEGFR-2 blockage led to significant inhibition of Erk1/2 and Akt activation; VEGFR-1 blockage only of Erk1/2 activation. Human-origin VEGF co-localized with incorporated EPC in small pulmonary arterioles, and EPC transplantation resulted in down-regulation of caspase-3 expression. The VEGF-A/B-VEGFR-1/2-Erk1/2 signal pathway took major responsibility for the anti-apoptotic effects of EPC on PMVEC, and VEGF-A-VEGFR-2-Akt for pro-proliferating effects. Growth factors, secreted in a paracrine manner by transplanted EPC, inhibited cell apoptosis in PAH lung.